Agril 19, .4 CRITICAL ITEMS LI5T PagGE 1
139 LIL 1TEN : F20D-BJ O3 71  FREFARED t S5ME RELIABILITY
2) FMEL CODE + F200-80 ' By  APPROVED :
31 COMPOMENT : EMERGEMCY SHUIDOWN SOLEMDID CONTROL 0} BATE s - 19-98
41 PART NUMEEA : RE14PY _ 10} REVISIOM/CHANGE r =DV
By SYSTEM/SUBSYSTEM : COWTROLLER/F200-XK 111 EFFECTIWITY : -0s
&) FAILURE MODE ¢ FAILURE 10 AEMOVE THE CURRENT T DE-ENENGIZE SOLENDID 121 HAZARD REFEREHCE  :© SFE LISTINGS BELDW
OO OV UL 4.5 & W T =S
; PHASE | FAILURE OESCRIPTIOWSEFFECT | CRITICALTTY |
| 5 [FAILURE TG DE-EMERGIZE ONE OR AQTH COLLS WHEW MECUIRED T EFFECT PMEUWATIC SHUTODMM RESULTS [N THE DISOUALLFICAY DN OF , r
| [WPPLICABLE CUIFLT ELECIROMICS CHANMELS RESULTING IN FNEUMATIC SHUTDOWM BY POMER COWM MATEIN. LDSS OF WENICLE LF NAZARD REF: ME-BLE,
| PHELRSAT IC SHUTDDMM MGT ACCOMPLISNED, ME-BAS

I
|NEDUNDAMCT SCAEEWS: CONTROLLER SFSTEM - ENGINE SYSTEM: UMLEIEE REDUNDANCY

|h: #A%S. REDUNDANT MARDUARE ITEMS ARE CAPABLE OF CHELKOUT OURING MOAMAL GROUND TURMARCUMD.
|B: FAIL. LO%S OF & REDUMDANT $ARDHARE ITEM 1S NOT OETECTABLE GLRING FLIGHT. i
|G PASS. LO%S OF REDUNDAMT RARDWAKE [TEMS COULD KOT RESULT FROM A SINGLE CRELIGLE EYENT.

Erl -4

HC FALLLURE TO DBE-ENERGI2E OME OR BOTH COILY WMEM REQUIRED TO EFFECT PHESMATIC ShUIDDWM REZULTS IN ENGINE SHUTDOWM AT ik
|PREVALVE CLOSLIRE. |F OF FAILUNE |5 CETECTED, PHEUMATIC SHUTDOWM 15 ACCOMPLESHED BY POMER DOUM MATERIX. LOSS OF HAINAD REF: ME-CIS M
[VEHICLE IF PHELMAT |G SKUTOOWN WOT ACCOMPLISHED,
| I
NEDUMCANCY SCREENS: CONTROLLER SYSTEM - EMGIME STYSTEW: UMLINE REDUNDANCY |
I

A: PASS. MEDUNODANT HARGWARE 11CHS ARE CAPABLE QF CHECKOUT DURING NORMAL GROUND TLUNNAROLNG,
B: FAIL. LOSS OF A REOLMDAMT HARCWARE ITEN 15 WOP DETECTADLE DURING FLIGHT.
JEr PASS. LSS OF EEDUNDANT HANDMARE 1TEMS COULD NOT RESHLT FROM A SIMGLE CRENCLRLE EVENT.

I < |[FAILUNE TO DE EWENGIZE OWE OR BOTH COILS CAUSES DISCUALTFICATION OF AFFECTED OE CHAMMEL MESULTING TH POWER DOWE MATRIX | 1]

| |WMEN MEQUIRED BY EMED LIMIT MOMLTORING. ODELAY OF HPDTP [HSL PUACE U8 POGO FOST-SHUTOCMM CHARGE RESLLTS TH LMCOWTAIMED [HAZARE REF: WE-A1N,

| JENGIMNE DAMAGE. LD5S OF WEHICLE. NE -LLN T

I I ; ME-CIN,L

| {REDUNDAMCY SCREEWS: CONTNOLLER SYSTEM - ENGIME SYSTEM; WUNLIKE RECLMIANCY ME-DM, G

| o |
| [z PASS. RECUMOANT HARDAWANE ITEMS ARE CAFABLE OF CHECKOUT OURLMG WORMAL GROUMD TURNWAROLND. |
i |B: FAIL. LOGE OF & REDUNCANT MARDWARE 1TEM 15 WOT DETECTABLE DUNTHG FLIGHT. [
| ez £AS5.  LOSS OF REDUNDANT HARDWARE |TEMS COULD WOT NESULT FROM A SIWGLE CREDISLE EVENT. |
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[erL ITEM:  F200-30-03] DESTGN | DOCUMENT REF . i
ALL CAUSES: OUTPUT ELECTRONILS: SOLEWQID VALVE DRIVER OF FALSE COMMAMD PROCESSEC TO WHE DRIVER (1) | (11 HONEWWELL Block |1
FHEN VOL ¥ DE-Fl3
I [DUN. REDUMDANT COIL DRIVERS ARE PROVIDEG FOR EACH SOLEWOID VALVE {1). TRE COMTROLLER CWITH SOFTWARE) 1S DOMFIGURED T6 |1} OSAGESTTAL
'UETEET AKD RESPOND FROPERLY TO (LT OF QUALLFICATION LIMIT FATLURES, [MPLEMENT TRE 'APPRDPRIATE RECUMDANLT MAMAEEHEWT (2} CPEDSED00S I
RESFOWSE, ANO COMMAKD A SAFE EMIINE STATE WHEW CORTROLLER REDUNDANEY 15 LOGT {2). HOWEVER, THE CONTAOLLER (METH %.1.3:4
SOFTWAREY 1% NOT CAPABLE OF QETECTING OF RESFOMDING TO A FAILUNE WNICH RESILTS 1M THE LIMITE BEIUG MOMTTORED FAI1ING 5.2.1:6.3
WITHIN EWGINE REDLIME L1MITS OR WITHIN WORMAL ENGINE OPERATING CIMIATIONS (2). %.2.3:2.3
S 3% T I
] |  5.2.%6 i
| 3.2
|
| ELECTRICAL, MECHAWICAYL , AMD ELECTROMECAANICAL PARTS FOA THE CIRCHITS INVOLVED [N THIS FUNCTION RAVE BEEN SELFLCTER FROM [[” BSH03P2R,
THE CLASS 5 OR EQUIVALENT AFPROVED PARTE SELECTION LIST (1), QUALITY ASSURANCE AND SCMEENINE REQUIRERENTS FOR HIGH B5M01929
REL JAZILETY MICROCIRCUITS (2}, AMD THE SPECIFICATION CONTROL ONANING FOR WICROCERCUSSE, MOMDLITNEC SILICON, AKD (27 BSKO27D4
TRANS | STOR-TRANSISTOR LOGIE (TTL) FAMILY OF DEVIEES (3). PRIOR TO INSTALLATION OM THE CARD ASSEMBLLES, CONPOMENTS RRE |13} BSHOITSS
SIHJECTED TD A BURN-IM PERIDD WNERE PANTS ARE ENERCISED Al TEMPERATURES IN EXCESS (OF NORMAL DOSTROLLER DFERAYENG - | %) B5MEEATS

ENVIRONMENT, BUT LESS THAM COMPOWENMT MAXIMUM SPECIFIED OFERATENG EWVIRONMENT, Y0 SCREEN FOR [NFANT MORTALETT (4). Iw (3) DIHEEPTTM
ADDETIONM 18 THESE REQUIREMENTS, ALL COMPONENTS AAE DERATED FROM THE MAXIMIM RAVENG AT OPEAATIMG EXTREMES (5).
CLEAWLIMESS MND RLL PROCESSES USED DIRING MAWIFACTIRE WRE COMTROLLED BY SPECLFICATION REQUIBEMEXTS (5). |
I |
|TWE COWTROLLER DESIGN MEETS ALL CEIl FAAL -OPERATE/FAILSAFE REGAUZREMEATS FOR THIS FAILURE HODE (1). REDUWDAMT COMTROLLER 1) CPIZOR0OD02E
|CHAWMEL FUNCTEONS ARE PHYSICALLY SEPANATED WITNIR THE CONTROILLER HOUSING 42). CIRDMTS ARE DESIGHED YO PREVENT (2} DSHEARFTN
BRIGCING 42%, ALL EEE PARIS ANE REQUELNED TO HAYE [IONFORMAL COLTING, AND INTERNAL HIREHG 5 INSULATED VD PREVENT SNORT (1] BsMOIP2e

I CAROLTNG FROM COMDICT IWE COWTARIMATEON {73. ALL ELECTRICAL COMPOMENTS ANE COWFAIMED KITHIM THE CASE STRUCTURE HMICK 13 (4] EX2%a72-M

| {PRESUREIED W1TH A POSITIVE PRESSURE [NERF GAS BACKFILL TO FREVEMF CONTAMINATION {2). WHERE APPLICANLE, ELECTROMAGKETIC (5] HONETWELL WLOCK 11
INTERFERENCE SHIELOTNG [5 PROVIDED AMD CIACUIT INTERCOMMECTZ USE PWISTED PRIR WIRING (2. ML CIROULY CARDS ARE REYED FHEN W 1

TD TMEIR RESPECTIVE COMNECTION LOCATIONS TO PRECLUDE IMPROPER INSTALLATION {2). RAMP CLAMPS ARE UTLLIIED TO PRECLUDE
VIBRATION IWMBCED CARD FRILLIRES {2). DESIGHN OF CIRCUIT CARDS AND DETEAMEMATEICN OF COFFER PATH TRACE SPALIWE, WELEHT,
AND WEDTH I5 CONTROLUED BY SPECIFICATION (Z}. EACH UNIT (PRODUCTION AND RECYCLE} 15 NEQUIRED TO PASS A FLINGTIOHAL i
ACCERTAMCE TEST UKDER EMYIROWHENTAL CIMOETIONS SEYOS: THOSE SEEN DURIMG WORmAL FIELD DFERATION WITHOUT DEGRADATION DF
HARDAWMEE LLFE EXPECTAMEY {23, A UONET CASE CINCLIT ANALYEIS WAS PERFONMED 7O VER[FY WOMIMAL OPERATION AT SPECIFLCATION
LIRITS (4. MM AMALYSTE WAS FERFOAMED BY HOMEYMELL TO ASSURE WO SINGLE POIMT COMPOMENT FATLLURES ARE FRHERENT TO THE
COMI1ROLLEN DESIGH (5).

Prl-4d
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|E!L 1TEM:  F2OC-gJ-0%] DESIGH I DOCUMENT NEF. I
{DESIGN GUALIFSCATION TESTING OF THE COMTNOLLER ASSEMELY NAS BEEM PEAFORNED INCLUDENG: FOALT INSERTTOM TESTING (1), |H'.I TRIMOPR2R2 |
ASSENDLF THERMAL CYCLING [2}, CASE AMD ASSEMGLY VIENATION TESTING [31, ELECTROMAGNETIC INTERFERENCE AMD SUSCEPTIRILITY | TRIL030Z02 |
TESTIMG (4}, ACOUSTICAL WOISE TESTINE (53, CASE ULTIMATE PRESSUNE TESTING (6), AMD ASSEMBLY GNEAK OPEM INSPECTION (7). | TR DEEZS A i
| TRIADOEZSD |
| (2} TRIGDAD203
|  TeM&panor
| (3 TRISDIDZ N
TRYDADZ05 !
TRILEBEI0G
| TRMGETG)
| (5) TRYO0S0209
| £5) TRI4DB4210
{6) TRILESSON i
{r) TR34085022
|
I
- |
i |
ICIL ITEN: F200-ma-00 | INSPECTON AMD TEST |
S L L T T PRI
| POSSIBLE CRUSES | SICHIFICANT CHARACTER[SYIS | IMSPECTION{S ) FTESTCS) | DOCIMENT FEF. !
el e I R R
ALL CAUSES: RE149% - CORTROLLEN : RE1491
ASSEMBLY [RTECRITY ELEMILIHESS REQUIREMENTS ARE VERIFIED PER SPECIFLCATION DURING HAMUFACTLRING OF TNE [Rc1se3
COMTROLLER LSSEMILY,
| l
ENVIROWMENT CONTROLS CTEMPERATURE, HUMIDITY) ARE EMFORCED DURING lSiEIHL\" AUD TESTING PER |DSHGEFTTAL |
EPECLFICATION REOQ | REWENTS.
|
FO PREVENT COMPOMENT DAMAGE, STATIC ELECTRICAL DISCHARGE POTENTIAL (S CONTROLLED DURING  [DSHEESTZAY
MANUFACTIRING PER SPECIFICATION REQUIREMENTS. |
|
':" NATERIAL INTEGAITY MATERIAL IMTECRITY [S VERIFIED PER SRECIFICATION RECUTREMENTS. |pe 1403 |
R ] '
N
n
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€L 17EM: F200-B0-03 |

L e L L AL L

——er=rrri s EEEERELa oo

POSSIGLE CALSES

INSPECTION AMD TEST

| SEGHTFICAMT CHARACTERISTICS | INSPECTIONCS )FTEST(S) | DOCLMENT REF. -
,,_,_,_,_,__._____......_.......______*,...............__.__.________....._..........‘_______.........‘._.._________...-...-......‘____,...,........'..“___........______,_,_____L__
PROTECTIVE FARISHES AND MATER1AL SELECYEOM PO BREVENT DETRINEMTAL EFFETYS FROM Roias3

INTEGRITY OF ELECTRONICS

WELD INTEGRITY

|PRE-CLESEQIT TESTIMG AKD
| ENSPECTION

ENVIRDNMENTAL EXPOSURE, STRESS CONROSION, AMD ELECTROLYTIC COMROS[ON ARE VERLFIED PER
SPECIFICATION REQUIREMENTS.

FLAMMRAILITY AECUIRENENTS MIE VERIFIED PER SPECIFICATION REGUTREMENTS.

1HE FOLLOWING PROCESSES ARE VERIFIED PER SPECLFICATIOM DUNING MAMUFACTLRINE F THE CARD
ASSEMALIES:

| - DOMETRUCTION DF PEINTED CIRCUIT BOWRDS.

| - INSTALLATION OF TERMINALS.

- PLASTILS AND ELASTOMEAS FOR ELECTAONIC EHCAPSULATION.

- SOLDENED ELECTRICAL DOMMECTIONS.

- POST-STHOERING IMSPECTION FREE OF SPLATTER ANC COMTAMIMATION.
~ ELECTNICAL BOND ING.

- COMPOMENT LEAD AMO INTEMCOMMELTION MATERTAL SELECTION.

- FREE OF CONTAMIMATION AFTER COMFORMAL COAT IMG.

|ALL WELDS ARE VERLFIED TO DRAWING AMD SPECIFICATION REGUIREMENTS.
THE FOLLOWING TESTE ARE PERFORMED A7 THE CAHD/COMFDMENT LEVEL DURING MANUFACTURIMG:

- PARTICAL LMPACT WDISE DETECTION ¢FINO] TEST DM RTERIC MICROCIRCULIS AND CAVITY TYRE
DEYICES.

- ULTRABOHIC ECAN TEST FOR DELAHIMATIOW CERAMIC OH CAPACITORS {CKROS AND CEROG).

~ BURN-[% PER1OD FOR ELECTRICAL PARTS. ’

INSULATION RESISTANDE AMD COMTINUITY TEST.

QIELECTRIC WiTHSTAMDING WOLTAGE.

FUNCTICWAL TEST.

WeNAY OF COMTROLLER ENTERMAL CASLES AND WIRES.

{MSFC- SPEC- 250

RL147

o 10005
RLtO0OT
kL 10008
KL Y000
RLYO00%
RC159]
BMv20
RC1471

RL 10011

DENGEDTTAT

DENGEFTIAT
L ELL b ]

DENGROTFTAY
IFEHERRTTAT
UrSHGERTTAL
|bsHaE2rTAl

t
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fcre ITEM: F200-8-03 | INSPECTION MND TESTY

R
| POSSEBLE CAUSES | SICNIFICANT CHARACTERISTICE | [NSPECT IOM[ S )FTEST(5)

_____-,...-..-...--.-.----1.---—...............--a..------.-.--..-pa.___-..........-....-a“.__--.............-.--.--.-_-----..._._____---........---.-___--.....-....____._

THE FOLLOWING IMSPECITONE ARE PERFORMED OH THE COMPLETER ASSERELT PRIDR IO FINAL CLASURE ;

[MTERMAL AMD EXTERWAL CLEAMLINESS.

CAND DEMENSIONE ARE VERIFIED AT CARD ASSEWOLY.

CHASSIS CAVITT INSPECTION FDR CONTAMINATION.

ELECTRICAL INTERFACE COMNECTORS.

| | - CAMD INSTALLATEDH AMC CONFIBURATION AUDLT.
CONFORMAL COATING OF EEE PARTS.

I

ACCEPTANCE [ESTY THE FOLLOMING TESTS ARE PERFORMED BY HCHEYWELL DLRING ACCERTANCE TESTING:

]

= HERHRETIC SEAL ANO PRESSURIZATION PORT LEAK TEST,
| - FUMETEONAL TEST [NCLUDEME:

= DUTPUT INTERFALE,

- CHECKOUT,

- OPERATEDN,

| * COMTRULLER CHELKOUT.

HIGN TEMFERATURE OPERAT IO .

| | - LOM TEMPERATURE OPERATION.

- VIGRATI(H TESTINMC.

iFl -4

- FINAL FUMCTIONAL TEST.
HOT FIRE ACCEPTANCE TESTING Icuumuun OPERATION 15 VERIFIED THNOUGH EMGIME MOT FIRE .l.l:l:EFI'M;I:E TESTING.
{GREEM RUN) |
RERMETIC SEAL INTEERITY iIHTEIIHL PRESSURE IS MOWITORED DURING CUWTROLLEN DFERATICH.
FLIGHT FLCMW TESTING [THE FOLLOWING TESTS AAE PERFORMED DURIMG FLIGHT FLOW VEHICLE PROCESSING-AMD AFTER AT

|MAIMTEMANEE DR REPLACEMENT:

| - comTROLLER CHECKEUT,

| - PHELWATIC CHECKOUT.

| - FLIGHT READIMESS TEST.
I

|

- SELF-TEST.

. S e ————— — - —
— — e — ————

L .

| DOYMEWT REF.

[L140L
JosHGERTTNT
L4
RAC1LTS
DSNGBOTTAY
ASn019ZA

LI EyE
|RE1de3
|nc1s0s
RC14%%
RCYERE
RC1403
LI EL3
IRC149%
RC14%3
RC1SDX

RLO0G 51

(MRSD ¥4 TAND. DLD

ORSD V4 1AKD. 085
OMRSD ¥4 15D, 020
OMRED VATASD, OF)-A
CPLDARI00E

e .

.........................................

e
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______________________________________________________________________________________________________________

PRGE &

ICiL [TEM: F200-pa-03 | INSFECTION MWD TEST -!
______________________ |,..._.._________..-----1.-.___._-—.......____---—---—----------—1----------n--—-----.-.-----.-.----na_—----.-..--.._---..-.-....-_._-------.___._—-,..._._,...__,___1__
[ POSSIBLE CALUSES | SIGNIFICANT CHARACTERISTICS | [NSPECTICRS S}/ TESTIS) | DOCUMENT REE. :
........______.,.................;_____.....-..........----_-......._1,______..............‘__.._....._.‘..__________._....______,.......________,..._..._.______,_.___.. e
|PRE-FLIGHT CHEXOUT [THE FOLLOWING TESTS ARE PERFORMED DURING LALNCH COUNTDOMN ¢LAST TEET): | |

I I |

| | - PNE-CRYD LOADING CHECKOUT [MGLUGING CONTROLLER AND PREUWAT ICS CHECKILT. |omsn so0FAC. 2135 !

| | - SELF-TEST. |cPiDaROIDE [

| [ f |

. I

FAILURE HISTORY: COMPRENENSIVE FAILLRE NISTORY DATA 15 MAINFAINED 1IN THE PROBLEM KEFCRTING DATABASE {PRAMS/FRALRY. |
REFEREACE: NWASH LETTEM SAZ1/BE/%)8 AND POCKETOYNE LETTER ANRCOFTS . i

OPERATIONAL LSE: MWOT AFPLICANLE.

gfh - 4



